Biotin enhances glucose-stimulated insulin secretion in the isolated perfused pancreas of the rat.
The effects of biotin on insulin secretion in pair-fed control rats and biotin-deficient rats were investigated using the method of isolated pancreas perfusion. Isolated pancreas perfusion was performed using 20 mM glucose, 10 mM arginine, and 20 mM glucose plus various concentrations of biotin (20 mM glucose + biotin solution) as stimulants of insulin secretion. The insulin response to 20 mM glucose in biotin-deficient rats was approximately 22% of that seen in control rats. The level of the insulin response to 10 mM arginine was also significantly lower in biotin-deficient rats than in control rats. These results indicate that insulin release from the pancreas was disturbed in biotin-deficient rats. The insulin responses to 20 mM glucose + 1 mM biotin in biotin-deficient and control rats increased to 165% and 185%, respectively, of that to 20 mM glucose. These biotin-induced increases in glucose-stimulated insulin release were evident within the first few minutes of the infusion. An enhancement of the arginine-induced insulin response in control rats was not found when arginine and biotin was administered. These results suggest that biotin may play an important role in the mechanism by which glucose stimulates insulin secretion from the beta cells of the pancreatic islets.